Novel amperometric immunosensors based on iridium oxide matrices.
Novel immunosensors based on antibodies immobilized in electrochemically grown iridium oxide (IrOx) thin film matrices have been developed. Antibody loading in the oxide was evaluated using a non-competitive electrochemical immunoassay for IgG. Anti-IgG loading in the oxide was found to be dependent on the concentration of anti-IgG present in the oxide growth step, with 400 microg/ml anti-IgG producing maximum amperometric responses. To study the potential analytical properties of the matrix, the dose-response behavior of the sensors was determined using optimized alkaline phosphatase-linked IgG immunoassay. Hydroquinone diphosphate (HQDP) was used as enzyme substrate and the oxidation of hydroquinone was detected amperometrically at +420 mV. The sensors displayed a linear dose-response behavior for IgG concentrations between 10 and 200 ng/ml, saturating above 600 ng/ml, and had a low detection limit of 8 ng/ml.Finally, the method was used to produce sensors containing immobilized anti-transferrin. Using a non-optimized electrochemical immunoassay for human transferrin (HT), dose-response behavior was observed for HT concentrations between 100 and 600 ng/ml.The results presented in this paper show that IrOx matrices represent a new method for immunosensor fabrication. The oxide acts as a hydrophilic, highly porous, three-dimensional matrix that can immobilize antibodies and retain their activity. The method is attractive because it offers the potential for high antibody loadings and is suitable for mass production of sensors in an easy and economical manner.